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(54) A connector for joining fluid flow passage-ways in a fluid handling system 



(57) The present invention is directed to a connector 
for joining fluid flow passage-ways in a fluid handling 
system. The connector may be manually manipulated, 
without using any tools, to quickly and easily couple or 
decouple the mating connector components. Those 
components include a plug (1 2) having a cylindrical plug 
wall and a radially extending flange, and a mating socket 
(14) having a cylindrical socket wall and a pair of dia- 
metrically opposed retainers (24). The retainers each 
comprise an axially extending flexible lever (26) spaced 
from the socket wall. The lever is joined to the socket 
wall at a base or proximal end and has a latch (34) at 
its free or distal end. The lever is also joined to the socket 



wall by a fulcrum wall or living hinge positioned interme- 
diate the ends of the lever. A split lock ring is disposed 
between the socket wall and each retainer and is mov- 
able from a position adjacent the base of each retainer 
to a position remote from the base of each retainer. The 
latch at the free end of each retainer is engageable with 
the plug flange to prevent disengagement of the plug 
and socket when the levers are in their free, unstressed 
state. However, the levers may be manually deflected 
or depressed at a flexing portion thereof when the lock 
ring is positioned adjacent the retainer bases to disen- 
gage each latch from the plug flange and thereby permit 
axial decoupling of the plug and socket. 
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D scription 

[0001] The present invention relates to fluid handling 
systems and, more particularly, to so-called "quick cou- 
pling" connectors which are manually manipulated to ef- 
fect connection or disconnection. 
[0002] Fluid handling systems, particularly those us- 
ing flexible tubing or hose in sizes 19mm-38mm (3/4 
inch to 1 1/2 inch) I.D., typically include joints made with 
barbed connectors and hose secured with mechanical 
clamps such as worm type or deformable metal bands. 
These type of joints present problems for manufacturers 
who must maintain efficient, high volume production at 
the least cost, such as in the marine, appliance and spe- 
cialized vehicle markets, including mobile washers and 
sprayers, as well as agricultural fertilizing and irrigation, 
to name a few. These joints can also be very difficult to 
service in the field if the joint is difficult to access with 
the necessary tool to remove the mechanical clamp. 
[0003] For example, many recreational fishing boat 
manufacturers feature livewell/baitwell systems in their 
upper and mid-level boats. These systems typically use 
barbed fittings to connect hoses with various compo- 
nents, such as pumps, valves, aerator heads, thru-hull 
fittings, drain fittings, overflow fittings and the like. There 
may be two dozen or more hose connections in a single 
boat. Production line installation of these systems is 
time consuming, as each hose connection requires a 
clamp, typically a stainless steel worm type, which must 
be carefully positioned and properly tightened to assure 
a leak-tight joint. These clamps can be difficult to install 
in tight quarters, often typical of boat bilge areas, where 
much of the livewell system is located. Boat manufac- 
turers leaktest the system after installation and are often 
confronted with leaks at the hose connections, however, 
once installed, these systems are often covered by gas 
tanks and decking making access for service difficult, 
particularly if a tool, such as a screwdriver, must be used 
to remove the mechanical clamp. To partially solve this 
problem, many boat manufacturers have added the step 
of coating the barbed connector with silicone sealant be- 
fore assembling the hose, in an effort to minimize the 
occurence of leaking hose joints. The silicone sealant, 
applied using a caulking gun type applicator, is some- 
times used in excess which can restrict or completely 
block the opening in the hose or connector, a problem 
often not found until the boat is in service. Thus, boat 
manufacturers have had a long felt need for a system 
which would allow fast, reliable hose connections to be 
made on the production line and which would, in turn, 
reduce the number and duration of field repairs. 
[0004] One of the important requirements for an im- 
proved hose connection system is that it must function 
with the standard hose that is currently used by boat 
manufactur rs to plumb their livewell and bilge pump 
systems. This hose : which is widely available from a 
number of producers, is manufactured by co-extruding 
flexible PVC with a helical coil of rigid plastic integral 



within the hose wall. The resulting hose can accommo- 
date a small radius bend without collapsing, yet is pliable 
so it can be easily routed around obstacles. The problem 
with this hose is that its outer wall is not smooth. The 
s integral helical coil creates an outer surface unsuitable 
for sealing using an o-ring. 

[0005] Another important requirement for an im- 
proved hose connection system is that it must be adapt- 
able to existing barbed type fittings because not all sys- 
tem components may be readily changed. System com- 
ponents may be sourced from several manufacturers, 
so a new standard is not readily implementable. 
[0006] Any improved hose connection system must 
not be so bulky as to cause interference with adjacent 
structure. 

[0007] An improved hose connection system must be 
simple and inexpensive, and therefore practical for use 
on all system joints. 

[0008] A review of available prior art quick coupling 
systems shows that none is suitable to meet these re- 
quirements. There is nothing that would allow existing 
barbed fittings to be quickly adapted to serve as quick 
coupling fittings and eliminate mechanical clamps. Also, 
there are no quick couplings that are both functional and 
simple enough to produce at a cost low enough to be 
widely used in volume production applications, such as 
those described above. 

[0009] One available quick coupling is the push-to- 
connect type where a socket and retaining collet are in- 
corporated onto the fluid system component to which 
the hose is to be attached. The hose is simply pushed 
into the socket to form a leak-tight, positively retained 
connection. Invariably, this type of quick coupling uses 
an o-ring seal between the inside wall of an outer sleeve 
and the outside wall surface of the tube. A reliable seal 
requires a tube with a smooth outer wall. In addition, the 
tubing must be sufficiently stiff to maintain contact with 
the o-ring without collapsing or distorting under the o- 
ring compression loading or under the tube stresses cre- 
ated if the tubing is bent abruptly at the connector exit 
plane. For reasons cited above, standard marine hose 
does not have either the smooth wall or the stiffness 
characteristics which would allow push-to-connect type 
of quick couplings to be used satisfactorily. In addition, 
push-to-connect quick couplings would be too expen- 
sive to incorporate on all of the different types of fluid 
system fittings and components used, and no fitting ex- 
ists which would readily convert a barbed connector to 
a quick coupling fitting. 

[0010] Other types of prior art quick couplings typical- 
ly use a male insert portion which includes an o-ring seal 
member and a female socket portion which includes a 
smooth bore into which the male portion is inserted, cre- 
ating a leak-tight seal. A locking and quick release latch 
system is generally incorporated into the female socket 
portion. These are the basic components of the subject 
quick coupling system also, but the special needs of the 
markets addressed, require novel features not hereto- 
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fore available. 
[0011] According to an aspect of the present inven- 
tion, there is provided a connector for joining fluid flow 
passageways in a fluid handling system comprising: 

a plug lorming the termination of a first passageway 
and including a cylindrical plug wall and a radially 
extending flange; 

a socket forming the termination of a second pas- 
sageway and including a cylindrical socket wall and 
a pair of diametrically opposed retainers adapted to 
releasably maintain the lug and socket in mated re- 
lationship; 

each said retainer comprising an axially extending 
flexible lever spaced radially from the socket wall, 
the lever being joined to the socket wall at a base 
proximal end and having a latch disposed at a free 
distal end : the lever also being joined to the socket 
wall by a fulcrum wall positioned intermediate the 
ends of the lever; 

the latch of each retainer being engagable with the 
plug flange to prevent uncoupling of the plug and 
socket; and 

the lever of each retainer being depressable to dis- 
engage each latch from said flange. 

[0012] Preferably each retainer includes a flexible 
wall portion adjacent its proximal base end or each re- 
tainer includes at least one load bar extending radially 
inward, each said load bar positioned to engage a com- 
plimentary surface on the socket wall. 
[0013] Preferably said load bar includes an inclined 
socket wall engaging surface to generate a radially in- 
ward force upon the application of an axial tension load 
to the retainers. 

[0014] Preferably the radial spacing between the re- 
tainer levers and the socket wall is greater at a location 
adjacent the base of each retainer than is the spacing 
at a location remote from the base of each retainer and, 
optionally, lock ring is disposed between the levers of 
each retainer lever and the socket wall, the lock ring be- 
ing movable, between a position adjacent the base of 
each retainer and a position remote from the base of 
each retainer and, further or^onally, the lock ring has a 
radial thickness substantial ■" \<qual to the radial spacing 
between the retainer levers and the socket wall at the 
location remote from the base of each retainer. 
[0015] Preferably the plug is formed as an extension 
of a fitting, said fitting including a head and a thread 
bearing shank for th readably engaging a mating inter- 
nally threaded fastener, said radially extending flange 
on the plug wall having an outside diameter smaller than 
the minor diameter of the thread of the shank. 
[0016] According to a further aspect of th pres nt in- 
vention, there is provided a connector for joining fluid 
flow passageways in a fluid handling system compris- 
ing: 



a plug forming the termination of a first passageway 
and including a cylindrical plug wall and a radially 
extending flange; 

a socket forming the termination of a second pas- 
sageway and including a cylindrical socket wall and 
a pair of diametrically opposed retainers adapted to 
releasably maintain the plug and socket in mated 
relationship; 

each said retainer comprising an axially extending 
flexible lever spaced radially from the socket wall, 
the lever being joined to the socket wall at a base 
proximal end and having a latch disposed at a free 
distal end, the lever also being joined to the socket 
wall be a fulcrum wall positioned intermediate the 
ends of the lever; and 

a lock ring disposed between the levers of each re- 
tainer and the socket wall, the lock ring being move- 
able from a position adjacent the base of each re- 
tainer to a position remote from base of each retain- 
er; 

the latch of each retainer being engagable with the 
plug flange to prevent uncoupling of the plug and 
socket; and 

the lever of each retainer being depressable when 
the lock ring is positioned adjacent the retainer bas- 
es to disengage each latch from said flange; 

[0017] The present invention is directed to a connec- 
tor for joining fluid flow passegeways in a fluid handling 
system. The connector may be manually manipulated, 
without using any tools, to quickly and easily couple or 
decouple the mating connector components. Those 
components include a plug having a cylindrical plug wall 
and a radially extending flange, and a mating" socket 
having a cylindrical socket wall and a pair of diametri- 
cally opposed retainers. The retainers each comprise 
an axially extending flexible lever spaced from the sock- 
et wall. The lever is joined to the socket wall at a base 
or proximal end and has a latch at its free or distal end. 
The lever is also joined to the socket wall by a fulcrum 
wall or living hinge positioned intermediate the ends of 
the lever. A split lock ring is disposed between the socket 
wall and each retainer and is movable from a position 
adjacent the base of each retainer to a position remote 
from the base of each retainer. The latch at the free end 
of each retainer is engageable with the plug flange to 
prevent disengagement of the plug and socket when the 
levers are in their free, unstressed slate. However, the 
levers may be manually deflected or depressed at a flex- 
ing portion thereof when the lock ring is positioned ad- 
jacent the retainer bases to disengage each latch from 
the plug flange and thereby permit axial decoupling of 
the plug and socket. 

[0018] The present invention is also dir cted to a kit 
of fluid flow components for a marine fluid handling sys- 
tem that permits the efficacious production assembly 
and field maintenance of such systems. The kit includes 
segments of hose of the type previously described, one 
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or more quick coupling connectors, and adaptors used 
to convert barbed marine fittings into a connector plug 
or change the barbed connector size to accommodate 
larger hose sizes. 

[001 9] It is therefore an object of the present invention 
to provide a quick coupling fluid handling connector that 
is manually manipulated, very cost effective to produce 
and install, and which occupies a minimal size envelope 
relative to the hoses and fittings used with the connector 
[0020] It is also an object of the invention to provide 
a locking element with the connector having a positive 
tactile feature to facilitate locking and unlocking of the 
connector when positioned out of sight. 
[0021] Still another object of the invention is the pro- 
vision of a kit of fluid handling components that permit 
the simple and cost effective assembly and mainte- 
nance of marine fluid handling systems. 
[0022] The novel features which are characteristic of 
the present invention are set forth in the appended 
claims. However, the invention's preferred embodi- 
ments, together with further objects and attendant ad- 
vantages, will be best understood by reference to the 
following detailed description taken in connection with 
the accompanying drawings in which: 

FIGURE 1 is a perspective view illustrating different 
components of the present invention as employed 
in a marine fluid handling system; 
FIGURE 2 is an exploded side view illustrating the 
quick coupling connector of the present invention; 
FIGURE 3 is a perspective view of the socket com- 
ponent of the connector illustrated in FIGURE 2; 
FIGURE 4 is a cross-sectional view of the socket of 
FIGURE 3 without the lock ring or lock ring detent; 
FIGURE 5 is a perspective view of the lock ring il- 
lustrated in FIGURE 2; 

FIGURE 6 is a typical hose and socket assembly 
made in accordance with the present invention; 
FIGURE 7 is a typical adaptation of a marine flow 
control valve to include the plug component of the 
connector according to the present invention; 
FIGURE 8 is a side view of an adaptor used in the 
present invention; and 

FIGURE 9 is a side cross-section of another adap- 
tor used in the present invention. 

[0023] It will be appreciated by those skilled in the art 
that various changes and modifications can be made to 
the illustrated embodiments without departing from the 
spirit of the present invention. All such modifications and 
changes are intended to be covered by the appended 
claims. 

[0024] As illustrated in FIGURE 1 , the invention finds 
particularly advantageous application in marine fluid 
handling systems, typically including segments of ma- 
rine hose 8, joined to various marine fluid handling com- 
ponents such as pumps, drain fittings, hull fittings, 
valves, aerators and the like. However, the specific 



quick coupling connector of the present invention may 
also be used in other fluid handling systems. 
[0025] The connector of the present invention, desig- 
nated generally as 10, is illustrated in FIGURE 2. It in- 
s eludes both a plug 1 2 and socket 1 4. The plug forms the 
termination of a fluid flow passageway, such as a hose 
or fitting comprising a head 70, a thread bearing shank 
71 and a fastener 72, and has a cylindrical plug wall 16 
and a radially extending flange 18. To facilitate the in- 
fo terengagement of the fastener 72 with the thread bear- 
ing shank 71, the flange 18 has an outside diameter 
which is smaller than the minor diameter of the thread 
on the shank 71 . An o-ring 20 or other suitable sealing 
member is disposed on the outside of the plug wall 16. 
'5 The socket forms the termination of another fluid Ur,N 
passageway and includes a cylindrical socket wall -2 
sized to receive plug wall 16 and to seal against o-ring 
20. The socket 14 also includes a pair of manually ma- 
nipulated retainers 24 which are preferably positioned 
at diametrically opposing posilions on the socket wall 
22. Each retainer 24 is comprised of a flexible lever 26 
extending axially along, but spaced radially from, the 
socket wall. The levers 26 are joined to the socket wall 
at a proximal base end 28 and extend to a distal free 
end 30. A fulcrum wall or living hingo 32 joins the levers 
26 to the socket wall 22 at an intermediate location. 
Each lever also includes an inwardly extending latch 34 
at its free end, each latch having a camming front sur- 
face 35 to drive the latches radially out and over the plug 
flange 18 upon axial coupling of the plug and socket. 
[0026] When the connector is fully connected and the 
retainer levers 26 are in their free unstressed state, the 
latches 34 are engageable with the flange 18 to thereby 
prevent unintended decoupling of the connector. 
[0027] The connector 1 0 also includes a split lock ring 
36 which is circumferentially expandable. As shown in 
FIGURE 5, the ring 36 includes to ends, 38 and 40, 
which coact by reason of key 42 and keyway 44. The 
split ring is easily assembled to its operative position be- 
tween retainer levers 26 and socket wall 22 and can be 
moved axially from a position adjacent the lever bases 
28 to a position remote from those bases. The socket 
wall 22 may also include a detent or boss 46 located 
intermediate each fulcrum 32 and base 28 which acts 
to hold ring 36 in either of its two operative positions. 
Preferably split ring 36 also has beveled surfaces 37 and 
39 to facilitate movement of the ring up and over the 
detents 46. The key 42 and keyway 44 serve to minimize 
any skewing of the ring as it is slid axially along the sock- 
et wall 22. 

[0028] In addition, the connector 1 0 may also employ 
load bars 48, 50 and 52. These bars tend to relieve 
stresses that might otherwise damage the thin fulcruTn 
wall 32 upon axial loading of the r tainers. Most prefer- 
ably the facing surfaces between load bars 48 and 52 
are inclined so that a radially inward force is generated 
on latches 34 when an axially tension force is imparted 
to the plug and socket. 
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[0029] In operation, the plug and socket may be axi- 
ally joined and in their fully coupled position, the latches 
34 prevent decoupling. Thus, with the levers 26 in their 
free and unstressed state, the latches 34 will engage 
flange 18. However, the levers 26 include a resilient or 
flexible portions 27 which permit deflection of the levers 
inwardly when the lock ring is located adjacent the base 
28 of the levers. This deflection, in turn, causes the 
latches 34 to move radially away from flange 1 8, thereby 
permitting axial decoupling of the plug and socket. 
When the lock ring is positioned remote from the base 
28, in other words adjacent fulcrum 32, the levers may 
not be deflected, thereby preventing disengagement of 
the latches. 

[0030] An adaptor 60 is illustrated in FIGURE 8. The 
adapter is an important component necessary for the 
marine industry to convert existing fluid components 
with standard barbed connectors to the quick coupling 
connector. For example, standard barbed connectors 
62 are found on lypical marine bilge, livewell and bail- 
well components such as thru-hull fittings, flow control 
valves, and bilge and aerator pumps. The adapter con- 
verts standard barbed connectors to the plug design of 
the connector, allowing hose segments 64 with connec- 
tor sockets to be snapped quickly into place, or removed 
quickly for field repair of system components. 
[0031] The adapter can be pushed over the barbed 
connector 62 by hand even though the I.D. of the resil- 
ient liner 66 is smaller than the O.D. of the barbed con- 
nector. The rigid wall 68, surrounding the resilient liner 
resists expansion and thus creates a uniform radial 
compression loading on the barbed connector. The re- 
silient liner, normally an elastomer, conforms to the 
barbs to provide high friction for retention and to form a 
leak tight seal. The liner is sufficiently resilient to allow 
hand assembly and create a leak tight seal while being 
firm enough to provide adequate retaining friction. While 
a firm push is needed to install the adapter, a much high- 
er force is needed for its removal due to the holding pow- 
er of the reverse barbs which dig into the resilient liner. 
A durometer in the range of 40 to 60 Shore A is preferred 
for the liner. 

[0032] A barbed connector size adapter shown in 
FIGURE 9 is also useful in the practice of the present 
invention for changing the size of a barbed connector 
so that it can function with larger I.D. hose. Once again, 
standard barbed connectors are found on typical marine 
bilge, livewell and bailwell components. In some cases 
it is desired to directly connect a hose of a larger size to 
barbed connectors designed for smaller hose. 
[0033] The barbed connector size adapter can be 
pushed over the barbed connector 62 by hand even 
though the LD. of the resilient liner 66 is smaller than 
the O.D. of the barbed connector. The rigid wall 68 sur- 
rounding the resilient liner resists expansion and thus 
creates a uniform radial compression loading on the 
barbed connector. The resilient liner, normally an elas- 
tomer, conforms to the barbs to provide high friction for 



retention and to form a leak tight seal. The liner is suffi- 
ciently resilient to allow hand assembly and create a 
leak tight seal while being firm enough to provide ade- 
quate retaining friction. While a firm push is needed to 

s install the adapter, a much higher force is needed to re- 
move the adapter due to the holding power of the re- 
verse barbs which dig into the resilient liner. Again, a 
durometer in the range of 40 to 60 Shore A is preferred. 
The O.D. of the rigid cylindrical wall is sized to accom- 

10 modate the desired hose I.D. The adapted hose may be 
retained with a conventional hose clamp. 
[0034] It will be appreciated by those skilled in the art 
that various changes and modifications can be made to 
the illustrated embodiments without departing from the 

ts spirit of the present invention. All such modifications and 
changes are intended to be covered by the appended 
claims. 



1. A connector for joining fluid flow passageways in a 
fluid handling system comprising: 

25 a plug forming tho termination of a first pas- 

sageway and including a cylindrical plug wall 
and a radially extending flange; 
a socket forming the termination of a second 
passageway and including a cylindrical socket 
30 wall and a pair of diametrically opposed retain- 

ers adapted to releasably maintain the lug and 
socket in mated relationship; 
each said retainer comprising an axially ex- 
tending flexible lever spaced radially from the 
35 socket wall, the lever being joined to the socket 

wall at a base proximal end and having a latch 
disposed at a free distal end, the lever also be- 
ing joined to the socket wall by a fulcrum wall 
positioned intermediate the ends of the lever; 
40 the latch of each retainer being engagable with 

the plug flange to prevent uncoupling of the 
plug and socket; and 

the lever of each retainer being depressable to 
disengage each latch from said flange. 

45 

2. A connector as claimed in claim 1 wherein each re- 
tainer includes a flexible wall portion adjacent its 
proximal base end. 

so 3. a connector as claimed in claim 1 wherein each re- 
tainer includes at least one load bar extending ra- 
dially inward, each said load bar positioned to en- 
gage a complimentary surface on the socket" wall. 

55 4. A connector as claimed in claim 3 wherein each said 
load bar includes an inclined socket wall engaging 
surface to generate a radially inward force upon the 
application of an axial tension load to the retainers. 
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5. A connector as claimed in any of claims 1-4 wher in 
the radial spacing between the retainer levers and 
the socket wall is greater at a location adjacent the 
base of each retainer than is the spacing at a loca- 
tion remote from the base of each retainer. s 

6. A connector as claimed in claim 5 further compris- 
ing a lock ring disposed between the levers of each 
retainer lever and the socket wall, the lock ring be- 
ing movable between a position adjacent the base 10 
of each retainer and a position remote from the base 

of each retainer. 

7. A connector as claimed in claim 7 wherein the lock 
ring has a radial thickness substantially equal to the is 
radial spacing between the retainer levers and the 
socket wall at the location remote from the base of 
each retainer. 

8. A connector as claimed in any of claims 1-7 wherein 20 
the plug is formed as an extension of a fitting, said 
fitting including a head and a thread bearing shank 

for threadably engaging a mating internally thread- 
ed fastener, said radially extending flange on the 
plug wall having an outside diameter smaller than 2s 
the minor diameter of the thread of the shank. 

9. A connector for joining fluid flow passageways in a 
fluid handling system comprising: 

30 

a plug forming the termination of a first pas- 
sageway and including a cylindrical plug wall 
and a radially extending flange; 
a socket forming the termination of a second 
passageway and including a cylindrical socket 35 
wall and a pair of diametrically opposed retain- 
ers adapted to releasably maintain the plug and 
socket in mated relationship; 
each said retainer comprising an axially ex- 
tending flexible lever spaced radially from the 40 
socket wall, the lever being joined to the socket 
wall at a base proximal end and having a latch 
disposed at a free distal end, the lever also be- 
ing joined to the socke< ( vail be a fulcrum wall 
positioned intermedia; * e ends of the lever; 45 
and 

a lock ring disposed between the levers of each 
retainer and the socket wall, the lock ring being 
moveable from a position adjacent the base of 
each retainer to a position remote from base of so 
each retainer; 

the latch of each retainer being engagable with 
the plug flange to prevent uncoupling of the 
plug and socket; and 

the lever of each retainer being depressable ss 
when the lock ring is position d adjacent the 
retainer bases to disengag each latch from 
said flange. 
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